Abstract-The evaluation of quality of the railway passenger service is an important way to know the quality of the railway passenger service. This paper firstly constructs an evaluation indicator system of the quality of the railway passenger service on the foundation of the related literatures, and constructs the multiple-attribute evaluation matrix and indicator weight vector based on the linguistic variables. Then the linguistic variables are transformed to triangular fuzzy numbers, and the priority relation based on the evaluation of the "common rule" is constructed using the improved PROMETHEE-II method. Then the fuzzy positive flux, fuzzy negative flux and fuzzy net flux are calculated. According to the triangular fuzzy number expected value of the net flux, the order of the projects is confirmed. Finally, the evaluation model is used to the evaluation of passenger service quality of three railway station of Ji'nan railway Administration. The application instance shows that this method is easy to use and can be used widely.
I. INTRODUCTION
Railway passenger transport which plays an extremely important role to meet people's demand for travel is an important component of the Passenger System. In recent years, the railway passenger transport markets are facing fierce competition from highway passenger and air passenger transport. In order to gain a competitive edge in the competition, Railway transport must improve their passenger service quality. The evaluation of quality of the railway passenger service is an important way to know the quality of the railway passenger service, through which we can identify shortcomings and improve service quality.
At present, scholars of domestic and foreign have had some researches on railway passenger service quality evaluation index system and evaluation methods already. In literature [1] , Li-hua Liang, Bao-ming Han considered that the "Railway Passenger Transport service quality standards" always consider the service quality's improvement from the managers' view, and propose that we should refinement service flow from passenger's point, also they put forward the evaluation index system based on the views of the overwhelming majority of passengers. Yan Qi [2] sets up a station passenger service quality evaluation system with the theoretical methods of quality management and system analysis, and conducted a comprehensive evaluation and Empirical Analysis for Xi'an Railway Station's passenger service quality in 2000-2002. Jin Tao proposed to evaluate passenger service quality from the aspects of ticketing and waiting for services (ticketing service quality, and quality of service waiting), travel services (punctuality, comfort, safety) and get off at the service station, and so on with experts sort method, visitor survey evaluation method and the weighted average method in literature [3] . Xiao-jia Liu established an evaluation index system which comprehensive several transport passenger modes' quality, proposed a multi-objective decision-making Grey Relational projection method which can be sort and evaluate various modes of passenger transport model in literature [4] . In literature [1] , Zhang qi establish a passenger satisfaction index system from railway passenger transport's own characteristics and passengers satisfaction, and set up a rail passenger satisfaction comprehensive evaluation model with fuzzy comprehensive evaluation methods. In overseas, mainly appraises the railway transportation service through the customer's satisfaction degree. Fielding [6] proposed 9 aspects to evaluate transportation project: three reflection efficiencies, four reflection benefits and two have both at the same time. Urban Mass Transportation Administration (UMTA) proposed some assessment method and the criterion in the transportation itemized appraisal aspect.
In the aspect of railway transportation quality service evaluating indicator system aspect, the research above proposed some good indicator systems. And in the evaluation method aspect, the research above mainly proposed the following methods: the AHP method, the fuzzy appraisal method, the weighted average computation method, the gray connection projection and so on. These methods are mainly suitable the situation where the policy-making data are accurately given. Since the railway passenger service quality evaluation indicators data are always uncertain, policy-makers often could not give accurate decision-making data (weight attributes and attribute values). As a result, many policymakers prefer to use the words such as "very good" and "quite satisfied" to express his views. This paper proposes a railway passenger service quality evaluation method based on the linguistic variables and the improved PROMETHEE-II method. Firstly constructs an evaluation indicator system of the quality of the railway passenger service, and constructs the multiple-attribute evaluation matrix and indicator weight vector based on the linguistic variables. Then transforms the linguistic variables to triangular fuzzy numbers, and the priority relation based on the evaluation of the "common rule" is constructed using the improved PROMETHEE-II method. Then the fuzzy positive flux, fuzzy negative flux and fuzzy net flux are calculated. Finally, sorts the plans according to the fuzzy net current quantity triangle fuzzy number's expected value.
II. RAILWAY PASSENGER SERVICE QUALITY EVALUATION

SYSTEMS
According to the researches above, with the indicator system's proposed in literature [3] , and union our country railway transportation's actual situation at the present, we propose an indicator system like Table one showed. In practice, linguistic evaluation set element numbers often are adopted 5, 7, and 9. In the situation of subdivision further, 11 is adopted. When the element number is 7, the corresponding relation of evaluation linguistic variable, weighted linguistic variable and triangular fuzzy number is showed in Table-2 [8] . When the element number are 5 and 9, the corresponding relation of evaluation linguistic variable, weighted linguistic variable and triangular fuzzy number is showed in literatures [9] [10]. 
C. Improved PROMETHEE-II evaluation method PROMETHEE method, proposed by Brans in 1984, is a ranking method whose rank is higher than relation [11] . This method depicts the differences among each project according to the differences of satisfied degree of each project in each attribute. It includes two basic steps: one is constructing a priority relation based on the evaluation of "common rule" in project set to express the preference of decision-maker; the other is using priority relation to define the positive flux and negative flux of each project, and providing a group of part priority relation (PROMETHEE ) or complete priority relation (PROMETHEE ) of feasible project to decision-maker in order to decide. PROMETHEE method is only suitable to be applied in the situation that the attribute data is real number. This paper constructs the PROMETHEE-II evaluation method of fuzzy triangular number on the foundation of literature [12] , the steps are as follows:
(1) Constructing the priority function Priority function can be defined by decision-maker considering especially each rule : When constructing priority function in practice, there are 6 kinds of "common rule": usual rule, "half" rule, linear priority rule, multiclass rule, indifference interval linear priority rule and Gaussian rule. Each rule has corresponding meaning, showed in Figure 1 [13] . The 6 types basically covered most decision problems. Decision-makers can choose them according to their preference, and also construct rules themselves according to special situation.
5 indifference interval linear 6 Gaussian rule priority rule FIGURE 1. 6 KINDS OF COMMON RULES IN PROMETHEE METHOD Finally, assign a special common rule aiming to each rule . Calculate priority degree:
( , , ) Above all, the order of the passenger service quality of Qing'dao station, Ji'nan station and Xu'zhou station is: Ji'nan station Qing'dao station Xu'zhou station.
V. CONCLUSIONS
Because of the complexity and uncertainty of railway passenger service quality evaluation, decision-makers sometimes can't give the accurate decision data (attribute weight and attribute value). So decision method based on linguistic variable is more suitable to evaluate railway passenger service quality. This paper proposes railway passenger service based on the linguistic variables and the improved PROMETHEE-II method. Firstly, it constructs evaluation indicator system of the railway passenger service quality. Then, it constructs the multiple-attribute evaluation matrix and indicator weight vector based on the linguistic variables. Meanwhile, the linguistic variables are transformed to triangular fuzzy numbers, and the priority relation based on the evaluation of the "common rule" is constructed using the improved PROMETHEE-II method. Furthermore, the fuzzy positive flux, fuzzy negative flux and fuzzy net flux are calculated. According to the triangular fuzzy number expected value of the net flux, the order of the projects is confirmed. Finally, the application instance shows that the whole evaluation steps are simple, the idea of the rank is easy to understand, the application is convenient and should be spread and applied. We should point out that this paper in the application instance only adopts linear priority rule to construct priority relation and not researches further other rule according to the character of the problem.
